We are now well into the decade of 
Introduction
A great deal of human knowledge stems from our ability to learn the world from insufficient evidence in hand. The set of statements we believe to be true constitutes our knowledge. In many cases when studying future behavior of a system and in the absence of real experiences we resort to computer simulation in order to make knowledge that forms guidelines to decision making concerning future situations.
Simulation is of increasing importance to social and behavioral scientists. The knowledge produced by the social sciences is very useful to understand and overcome the complexities of real world social systems. Therefore, it is increasingly necessary to apply research methods and strict procedures to improve the reliability of this knowledge. From that perspective at least, computer simulation can meet such requirements since it is a well suited tool to study the dynamic behavior of complex systems and especially if it comes to understanding future situations [1] . This is because introspection of the future is a classic use of simulation.
A computer simulation is a program which is designed to imitate the behavior of a real world system in such a manner that its outputs could convince a knowledgeable person that they emanated from the world itself. According to that, a social scientist can use a simulation program that can be modified to imitate circumstances that as yet may not exist in the world but could be arranged if it were felt desirable to do so. By experimenting with a variety of possible circumstances, a best choice between alternatives becomes possible.
Generally speaking, there are two approaches to computer simulation modeling for learning future knowledge. The first approach, sometimes described as "point-prediction", aims to create models that predict future situations and assist in decision-making based on those predictions. Typically, "point-prediction" models are made when we the rules running the studied system are almost known in advance. These models include all the possible rules and tend to be large and complex. The second approach, sometimes described as "generating insights", aims to create smaller models that do not include all the possible rules, but include the core variables and influences that form basic known knowledge. Many times, the process of modeling and simulating these models generate insights about the overall dynamic behavior.
Modeling for learning knowledge belongs to the "generating insights" approach. As many thinkers in the field say, no model is ever complete. The power of computer modeling is the process of modeling, and not the generated result. When modeling dynamic behavior, even simple models can generate behavior that shares similar dynamics of real-life phenomenon. Small models can be understood in a short period of time, and can be used as a basic to understand bigger models. In addition, simulation of small models makes it easier to run different scenarios and identify the core influences in a particular phenomenon.
Mainly, the "generating insights" approach for building models designated to learning knowledge is based upon one of two strategies: prototyping and Knowledge Virtualization of Future Social System Behavior through Computer Simulation Abdelhak Boubetra incremental development. In this work, learning and management of future knowledge of social networks is tackled through the "generating insights" simulation process.
Applying the "generating insights" Simulation to Social Sciences
A classic use of simulation in social sciences is for prediction. If we can develop a model that faithfully reproduces the dynamics of some behavior, we can then simulate the passing of time and thus use the model to "look into the future". A relatively wellknown example is the use of simulation in demographic research, where one wants to know how the size and age structure of a country"s population will change over the next few years or decades. A model incorporating age-specific fertility and mortality rates can be used to predict population changes a decade into the future with fair accuracy.
Thus, the employment of simulation in social science is related to the development of system analysis, the social psychological study of groups, the use of more formal models, the use of various mathematical techniques and the availability of high speed electronic computers [2, 3, 4] . Simulation, as the study of systems through the construction and operation of models, has followed the use of these different but closely related techniques into the social sciences.
One way of characterizing the impact of computer simulation on social sciences is that today we are in the era of every science is a computer science and we are witnessing that the computer is revolutionizing our conception of mind and society. Here, as it is shown in figure 1 , computer simulation can be seen as a computer science sub-area that social sciences use to gain a deeper understanding of the phenomenon, predicting future behavior, and performing experiments that cannot be carried out in reality for some reason or another.
The major reason for social scientists becoming increasingly interested in computer simulation, however, is its potential to assist in discovery and formalization. Social scientists can build very simple models that focus on some small aspect of the social world and discover the consequences of their theories in the "artificial society" that they have built. In order to do this, they need to take theories that have conventionally been expressed in textual form and formalize them into a specification which can be programmed into a computer. The process of formalization, which involves being precise about what the theory means and making sure that it is complete and coherent, is a very valuable discipline in its own right.
In this respect, computer simulation has a similar role in the social sciences to that of mathematics in the physical sciences.
The "generating insights" Agent Based Modeling in Simulation and Social Simulation
Simulation tools should provide means to build models in terms of artificial objects created to translate theoretical generalizations into specific scenarios involving states (variables and/or actors) and rates (the dynamic causal laws hypothesized to generate change over time in the states). These models and computational techniques assist in the visualization and the multimodal manipulation of predictions, in the design and planning of experiments, in the analysis of scenarios of long-term change, and finally in experimentation, which is vital if real experimentation is impossible or too dangerous to do. In other words, these models express reality with artificial agents in the form of computer entities with corresponding behavior. The activity of building such type of models is known as Agent Based Modeling (ABM). Today, social systems practitioners need simulation tools with generalized characteristics and unified aspects to embody these social simulation requirements.
The ABM implements a set of concepts and technology to allow heterogeneous software or portions of software, called "agents" to cooperate in a way dealing with interactions. The agents are programmed to have a degree of autonomy, to have their own knowledge, to react to and act on their environment and on other agents, and to have goals that they aim to satisfy [5] . Then, the concept of agent [6] has grown as an attempt to understand the concept of autonomous entities in interactions, and the manner to take account of these interactions change at the same time the concept of reasoning and the result obtained when all these entities are cooperating in the search for a common solution. The multi-agent systems are intended to be explanatory models based on entities evolving within an environment characterized by time and space. Entities are here real world objects. The choice of the model entities will depend on the granularity that the modeler attributed to it. Thus, in a model of dynamics of populations, for example, an entity might be as much an individual, a house, an area as the population itself. This choice depends on the level of detail that we wish to take into account in the model. This step is especially important as it determines the choice of behaviors to be taken into -Is the entity space position relevant for the model? -Does the entity need to communicate with other entities of the system? -Adding to that, the modeler should identify those interactions of the real world using relevant exchanges of objects or information. The identification of the different entities should be followed by the choice of their dynamics which means situating the different aspects of the entity behavior that influence the dynamic of the all.
This situation shows the organization of the entities. As an example, we can think, here, of the evolution and the organization of social groups and their reactivity under the influence of social, economic, environmental or technological factors. Mainly, the entities are identified as either belonging to a social system with an organized simplicity as it is shown in figure 1 or with an organized complexity as it is indicated in figure 2 . 
The emergence of the "generating insights" Agent Based Social simulation
The great expressiveness of multi-agent simulation models facilitates dialogue with non-modelers or nonsocial scientists, and helps to explicitly include models of individuals and actors in the sociological sense in the system being modeled. Vast areas of application of multi-agent models have emerged: for example, modeling behavior of guests in a social event to determine patterns of human behavior.
Figure 2. An organized complexity: a trip in the underground
Today, the multi-agent simulation is an active branch of multi-agent systems [7] . The Agent Based Modeling conceptualizes and simulates an organized set of agents interacting with each other and with their environment. In the sciences of human and society, the ABM allows us to formalize complex situations involving space, temporal and organizational scales and multiple heterogeneous agents involved in social activities [8, 9, 10] .
The agent-oriented approach enables social practitioners to have an easy grasp of the concepts of modeling via the handling of conceptual agents. The implementation consists of associating a set of behaviors to the agents. The dynamics of the system is described by means of activities (state changes, creations, destruction) that can be systematic, probabilistic, immediate or deferred. These activities make it possible to integrate models simply acting on the same scale.
In social networks, an individual can be studied in many ways. He can be characterized by a network of social relations then he becomes the core of these networks evolving in many areas (family, business, a resident of a district, a member of an association). Another way is to understand the different stages of his life cycle from birth to death. Hence, to simulate social networks, it is sufficient to introduce a graph of interaction.
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Traditionally, we distinguish on one hand tools for modeling the structure of the system and on the other hand the tools to model the dynamics. The structural point of view describes the static relationships between the system entities. The dynamic point of view describes, for its part, the behavior of the system entities or exactly the temporal evolution of the system states and its parts. These two views of the same system gave birth to a various modeling tools. Here, we will be focusing on tools that have shown efficiency in modeling social dynamics and where the separation between structure and behavior is difficult. We will deal here with one important tool of that kind: cellular automata.
The literature on cellular automata is immense and devoted Internet resources are numerous. A cellular automaton (plural: cellular automata) is a discrete model that makes reference to: Where v i is a set that contains the cell itself and its neighborhood. Every cell has the same rule for updating, based on the values in this neighborhood. Each time the rules are applied to the whole grid a new generation is created. We can notice that cellular automata are defined in function of space and discrete time and in each period cells are updated (simultaneously or sequentially).
Thus, to represent the system dynamic, we have to define rules. The "job" of these rules is to define the states of the cells for the next time step. In cellular automata a rule defines the state of a cell in dependence of the neighborhood of the cell. Different definitions of neighborhoods are possible. Considering a two dimensional grid, the following neighborhoods are common: the Von Neumann, the Moore and the extended Moore.
Virtualization of the future social system behavior
The programming of a simulation model should achieve three goals: validity, usability and extendibility. The basis of the method is to require a particular form for the description of transitions from one state to another and to provide one program, called an executive, which can accept any description in the correct form and arrange the necessary sequence of changes with time to enable the correct history to be produced as it should be produced in the real world. An essential feature is the separation between the executive and the model. Normally, associated with such an executive program is a group of utility subprograms to enable common programming tasks. The utilities can include a pseudo random number generator for sampling experiments, mechanisms for random sampling from general distributions with special methods. The whole simulation system is regarded as a hierarchical structure of three software components: the model, the executive and the utilities. A simulation program is then designed as follows. The world is regarded as made up of objects called entities that may change with time. These entities are represented with an artificial society made up of agents. The state changes in the system are represented (modelled) by a series of discrete changes or events at specific instants of time. The measurement of time in simulation run corresponds to appropriate units of time in the system under study. A simulation program, starting at time zero, performs all events in the order in which they occur, advancing from one to the next until some terminating event is encountered.
One particularly important form of description that may be created is the equivalent of a diary or a calendar specifying that a particular entity will undergo a particular state change at a chosen time in the future of the simulation. The executive program component has the task of using the diary component to arrange the specific actions at the chosen simulated time. The action is an identifiable piece of program called an event. Thus, the social simulation model is an artificial society of agents where their behaviour is described by events. The model component is connected to the executive component through a calendar or a diary which is a software component holding the event notices as it is shown in figure 4 . The executive operates in either a cyclic (synchronous) mode or an event (asynchronous) mode as it is shown in figure 5 and figure 6 . Figure 5 . The synchronous mode executive
Conclusion
In general, the development of large calculation codes leads to new questions concerning the types of knowledge: what are the knowledge and skills associated with these codes?
What knowledge should we explicit in a computing code and how we explicit it? In addition the seeking knowledge is made from the results generated by these codes. There is much scope in the direction of managing and learning knowledge for computer simulation since it meets requirements of such need for future knowledge on complex situations.
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Figure 6. The asynchronous mode executive
On the other hand, the Agent Based Social Simulation consists of modeling different societies with artificial agents, and placing them in a computer simulated society to observe the behaviors of the agents. From the behaviors generated data it is possible to learn about the reaction of the artificial agents and translate them into the results of non-artificial agents. Clearly, this task requires both skilled analysts and programmers with good access to a high quality computing service. The analyst/programmer (they may be the same person(s)) has two fundamental tasks to achieve in creating a satisfactory model. He must understand and quantitatively describe the behaviour of the relevant social real world objects and he must find a satisfactory computer representation of their changing nature. The first part of the problem is as difficult as the real world social system in question is complex and a well designed framework modelling and method is necessary for the second part of the problem.
Although agent-based modeling employs simulation, it does not necessarily aim to provide an accurate representation of a particular empirical application. Instead, the goal of agent-based modeling is to enrich our understanding of fundamental processes that may appear in a variety of applications in social sciences. A simulation social model should be an abstraction of reality. We must then find a good
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